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Abstract: In sub-Saharan Africa, agricultural reforms such as market liberalization and loan schemes greatly affect the 

agricultural and industrial sectors. The withdrawal of government institutions and adoption of structural adjustment 

programmes (SAP) have not always been a win-win situation for the different stakeholders of the agricultural sector. This 

paper assesses the influence of market liberalization on the groundnut sector in Senegal. Using market variables including 

production, marketing and trade, it analyzes the market performance of groundnuts before and after market liberalization in 

2010. The coefficient of variation and the corrected coefficient of variation for producer prices were applied and the results 

show that the values for both coefficient of variation and corrected coefficient of variation were higher in the pre-liberalization 

period. There was less volatility after market liberalization and prices were much higher in the post-liberalization period. 

Market liberalization has generally favoured farmers whereas it has been bad for local processing industries. It is necessary for 

the government to provide alternative policy interventions to achieve inclusive welfare from market liberalization.  
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1. Introduction 

Agriculture plays an important role in the economic 

growth of many developing countries where it contributes 

towards food security, job creation, provision of raw 

material, and trade. For several decades, agricultural policies 

have formed the frameworks for development policies in 

many developing countries south of the Sahara [1, 2]. These 

policies represent a major tool used by international financial 

institutions to implement structural adjustment programs 

(SAP). Agricultural reforms which mainly advocate for 

market liberalization and withdrawal of government 

institutions have been the topic of several controversial 

debates. These debates have resulted from the inconsistency 

observed in the impacts of SAP and their differential 

implementation per country [1, 3]. 

Market reform and market liberalization often involve the 

process of reducing government regulations and restrictions 

in a market in exchange for greater private sector 

participation as well as encourage long-term market 

efficiency and economic development [4-6]. This is because, 

liberalized markets are free from direct and physical controls 

imposed by governments. Though a majority of governments 

adopted these wide market-oriented economic strategies, the 

degree of market reforms varied significantly among 

countries and crops. While some countries such as Senegal 

implemented market liberalization according to SAP, many 

others reversed the proposed SAP measures [7-8]. 

Market reform policies aim at boosting a country’s 

economic efficiency while enhancing the productivity of 

people and physical assets. Meanwhile, in the agricultural 

sector, market reforms are intended to stimulate a positive 

supply response by providing farmers with more incentives 

through higher prices and well-functioning markets. The 

critical driving force is the increase in producer income, 

middlemen and the processing industry [4]. 

In many countries south of the Sahara, these liberalization 

measures undertaken in the past three decades have been 

detrimental to the agricultural sector. Additionally, many 
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structural and institutional constraints limit agricultural 

output within these countries [9, 6]. These constrains include 

non-price factors, such as the state of infrastructure, 

availability of marketing services, credit, research and 

extension services, human capital development, and lack of 

agricultural reforms. Aside non-price factors, changes in both 

the physical and environmental dynamics such as rainfall, 

temperature and soil quality have consequential impacts on 

agricultural output [9].  

In Senegal, agriculture is the mainstay and accounts for 

over 17% of the Gross Domestic Product (GDP). 

Groundnuts top the chart of major cultivated crops with 

over 60% of agricultural GDP, 70% of agricultural 

population employment, 35% of the annual household 

income, a third of the country’s arable land, and 80% of 

exports [10-11]. Groundnut is the main export crop in 

Senegal and from which rural households obtain over 73% of 

their annual income [10-12]. According to [13], groundnuts 

account for over 80% of farmers’ cash income and export 

earnings. Therefore, groundnut production and marketing 

play an important role in the national economy and 

contribute considerably to the subsistence of populations, 

especially in rural areas. These groundnut products are 

exported mainly as oil or consumed as grilled or boiled 

peanuts, or processed into flour, peanut butter, and oil for 

local consumption [13, 11]. Groundnut output is first 

purchased by local milling companies via official marketing 

channels, which accounts for about 25% of the national 

production [14]. Producers are therefore compelled to sell 

most of their output via unofficial or parallel marketing 

channels at lower prices.  

In Senegal, SAP over the past three decades has been 

consequential for agricultural output especially in the entire 

groundnut sector. This liberalization began in the 1980s but 

not into January 2010 when a further liberalized market 

allowed groundnut exports. Those involved in the sector 

were producers, middlemen and millers but after these three 

decades of lethargy involving direct (via marketing agencies) 

and indirect (via policies) intervention, the market was 

liberalized in 2010 [15]. Under this new measure of market 

liberalization, both foreign and domestic private traders could 

purchase groundnuts directly from farmers [15-16]. 

Senegal is the world’s leading groundnut oil exporter and 

where well-functioning and efficient agricultural markets are 

crucial for the country’s economic stability [11]. Also, 

pricing and marketing policies are among the main factors 

that affect profitability and competitiveness in the groundnut 

sector. These policies must be taken into account when 

discussing the development strategies of groundnuts in 

Senegal. Therefore, given the place of the groundnut sector 

in the national economy, it is important to analyze the impact 

of further liberalizing the market on the welfare of 

households and the profitability of agribusiness firms. 

This paper assesses the socioeconomic impact of market 

liberalization on the groundnut sector in Senegal. It pays 

special attention to smallholder farmers in terms of output, 

income and food security, and on processing industries in 

terms of processed quantity, exports and profits. From a 

wider perspective, in order to determine how to mitigate the 

negative effects of groundnut market liberalization, this paper 

examines issues related to the approaches and effects of 

agricultural market reforms in Senegal. Therefore, using data 

obtained from the Senegalese Institute for Agricultural 

Research (ISRA) and National Inter-professional Peanut 

Committee (CNIA), this study aims at understanding the 

socioeconomic impacts of market liberalization on the 

groundnut sector in Senegal. This study would contribute to 

the existing literature on agricultural trade liberalization, 

particularly its impact on the key players of the agricultural 

sector. 

2. Materials and Methods 

2.1. Description of Study Area 

Senegal lies along the coast of northwest Africa with an 

estimated population of about 15 million inhabitants [17], 

[18]. It has a tropical climate with a dry season from 

November to May, and a rainy season from June to October. 

The dry season is dominated by the hot and dry Harmattan 

wind around Dakar (the capital city) with average maximum 

temperatures of 30°C and average minimum temperatures of 

24.2°C. Between December and February at the peak of the 

dry season, maximum temperatures average 25.7°C and 

minimums 18°C [11]. Interior temperatures are higher than 

along the coast. For instance, average daily temperatures in 

Kaolack and Tambacounda for May are 30°C and 32.7°C 

respectively, compared to Dakar’s 23.2°C. 

In Tambacounda in the far interior, particularly along the 

border with Mali where the Sahara desert begins, 

temperatures can reach as high as 54°C. Generally speaking, 

the country is mostly very sunny and dry with average annual 

rainfall varying between 600 mm from the north in the Sahel 

to 1500 mm in the south along the West African coast. 

Consequently, the landscape varies considerably, being semi-

desert in the north, while the south is occupied by the 

savanna, and with gallery forests along the rivers [11]. 

Therefore, Senegal’s northernmost part has a near hot 

desert climate, the central part has a hot semi-arid climate 

and the southernmost part has a tropical wet and dry climate. 

An estimated 57% of the population lives in rural areas with 

agriculture being their major occupation. These rural areas of 

Senegal, due to over dependence on rain-fed agriculture and 

low household income face food security issues. These issues 

are also partly due to the effects of macro-economic shocks 

such as fiscal adjustments and monetary policy reforms and 

probably climate variations [11]. Apart from the lack of 

adequate income sources and resources for better livelihoods, 

these rural communities also face other challenges such as 

hunger, malnutrition, and lack of access to basic education, 

adequate healthcare facilities and involvement in the 

decision-making process [19]. 
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Figure 1. Map of Senegal. Sourced from http://www.yeniasya.com.tr/dunya/senegal-ordusu-gambiya-ya-girdi_421572 11th September, 2017. 

2.2. Data Collection 

To understand the impact of market liberalization on the 

groundnut sector, data were gathered on factors that could 

influence annual production (yield). These included seed 

values; area under cultivation, yield, prices and quantity 

processed as well as rainfall, temperature, and exports. The 

data were obtained through interviews using close and open-

ended recall questions, with Senegalese government officials 

from the Senegalese Institute for Agricultural Research 

(ISRA) and National Inter-professional Peanut Committee 

(CNIA), as well as officials from the Food and Agriculture 

Organization (FAO) and the World Bank (WB) offices in 

Senegal according to [20]. 

Data provided by the different sources were obtained 

between 2000 and 2016 and the ISRA, WB, FAO, and CNIA 

were selected based on their direct involvement and control 

of the Senegalese agricultural sector. In instances where 

potential participants were unable to effectively communicate 

in French language, the local Wolof language was used to 

ensure proper understanding. The questionnaires were 

designed so as to gain an understanding of how market 

liberation has influenced groundnut production, marketing 

and trade in Senegal. 

2.3. Data Analysis 

The data were analyzed using Stata 13.0 and Excel 2011. 

Descriptive statistics were employed for understanding and 

analyzing the distribution of the data, Coefficient of Variation 

(CV) and Corrected Coefficient of Variation (CCV) were 

determined for analyzing the fluctuations of prices and their 

impact on farmers and processing mills. Meanwhile, Mean 

analysis to identify the direction of price volatility were also 

employed while Test of means and equality of variances to 

determine the statistical significance of results were also 

carried-out according to [21, 22]. 

3. Results 

3.1. Meteorological Variations 

Figure 2 shows graphical representation of variability in 

mean annual rainfall in millimeters from 2000 to 2015 for 

Senegal. There are significant variations in inter-annual 

rainfall throughout the 15-year period with consistent drop in 
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rainfall peaks from 2000-2002, a rise from 2002-2003 and no particular trends between 2003 and 2015, figure 2.  

 
Figure 2. Variation in mean annual rainfall for the period 2000-2015 (mm) in Senegal. 

Figure 3 illustrates graphical representation of variability mean annual temperatures (°C) from 2000 to 2015. Though 

temperatures have been rising and falling since 2000, it is only in 2015 that a peak is observed between 2012 and 2015 where, 

2015 recorded the highest mean annual temperatures of 29.8°C, figure 3. 

 
Figure 3. Variation in mean annual temperature for the period 2000-2015 (°C). 

3.2. Groundnut Production 

Groundnut production in Senegal increased in the post-

liberalization period (2010-2016) with an annual average 

production of 843047.9 tons against 645382.5 tons in the pre-

liberalization period (2000-2009). However, there existed 

some wide fluctuations in both periods, tables 1 and 2. 

During the pre-liberalization period, groundnut production 

was as low as 260723 tons in the marketing year 2002/2003 

and as high as 1032651 between 2009 and 2010. During the 

post-liberalization period, output was as high as 1286855 

tons in 2010/2011, which is the year of market liberalization, 

and as low as 527528 tons in 2011/2012. 

Table 1. Groundnut production during the pre-liberalization period 2000-

2009 (tons). 

 Mean Std. Dev. Skewness Kurtosis 

Production 645382.5 273271.3 0.0924184 1.70463 

Land 790705.1 180871.9 0.0565453 1.895432 

Yield 798.3 211.5824 -1.339746 3.653656 

Rainfall 141.2453 22.45983 -0.4577956 2.284731 

Temperature 29.12646 0.2847999 -0.3433102 2.865683 

Table 2. Groundnut production during the post-liberalization period 2010-

2016 (tons). 

 Mean Std. Dev. Skewness Kurtosis 

Production 843047.9 271869.4 0.4960425 1.896595 

Land 950174.4 182235.3 0.2203394 1.798738 

Yield 847.9564 173.7804 -0.0464976 1.703549 

Rainfall 149.099 19.80677 0.3681278 2.14966 

Temperature 29.36993 0.3163169 0.2862866 1.586645 

3.3. Groundnut Marketing 

The average quantity of groundnuts collected by millers in 

the post-liberalization period (124825 tons) is about half of 

what was collected in the pre-liberalization period (212048 

tons). There was no significant increase in the quantity 

collected for crushing purposes. For instance, from 1286855 

tons produced in 2010/2011, only about 257349 tons were 

used for crushing, figure 4. The percentage of output used for 

processing fell from 55% in 2000/2001 to an all-time low of 

4% in 2015/2016. The best and worst performances of the 

groundnut sector in terms of quantity collected by millers 
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were respectively before and after market liberalization. 

 

Figure 4. Groundnut production and quantity collected for processing between 2000 and 2016. 

3.4. Groundnut Trade 

The quantity of groundnut oil exported by millers in Senegal decreased over the years from 112876 tons in 2000/2001 to 

13008 tons in 2015/2016 or approximately 88%, figure 5. During the 5 years preceding market liberalization, the average 

groundnut oil export was 41559 tons compared to the 30645 tons of the 5-year post-liberalization period. 

 
Figure 5. Groundnut oil exports from Senegal for 2000-2015 (tons). 

3.5. Impact of Market Liberalization on Producer Prices 

This section will assess the impact of market liberalization 

by using the CV and CCV to analyze the variations of 

producer prices in the pre- and post-liberalization periods, 

and the two-sample t-test to ascertain the significance of 

observed changes. 

3.5.1. Coefficient of Variation and Corrected Coefficient of 

Variation of Producer Prices  

Table 3. CV and CCV of the level of official producer prices. 

 Pre-liberalization (2000-2009) Post-liberalization (2010-2016) 

 CV CCV CV CCV 

Prices 10.86 5.86 8.35 2.84 

From table 3, it can be seen that producer prices were more 

volatile during the pre-liberalization period because the CV is 

10.86, which is greater than that for the post liberalization 

period of 8.35. The CCV confirms this result because 5.86 is 

greater than 2.84.  

3.5.2. Two-Sample t-Test for the Equality of Means 

The Welch-Satterthwaite version of the t-test was used to 

compare the difference in official producer prices before and 

after market liberalization. Similarly, the accuracy of the 

results was tested using the Welch command in Stata 3.0. 

With P<0.05, the null hypothesis (H0) can be rejected, 

meaning that the sample means are different. This implies 

that, prices in the pre- and post-liberalization periods were 

different. Therefore, the mean difference is negative because 

post-liberalization prices were subtracted from pre-

liberalization prices. Thus, the mean difference shows 

groundnut producer prices to be higher after market 

liberalization, table 4. 
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Table 4. Two-sample t test with unequal variances. 

Group Observations Mean Standard Error Standard Deviation 95% Confidence Interval 

0 10 145.6 5.002666 15.81982 134.2832 156.9168 

1 7 191.4286 6.046869 15.99851 176.6324 206.2247 

Combined 17 164.4706 6.761764 27.87947 150.1363 178.8049 

Difference  -45.82857 7.848012 -62.7868 -28.87034 

Diff = mean (0) - mean (1); t= -5.8395 

Ho: diff = 0; Satterthwaite's degrees of freedom = 12.9727 

Ha: diff < 0; Ha: diff!= 0; Ha: diff > 0 

Pr (T < t) = 0.0000; Pr (|T| > |t|) = 0.0001; Pr (T > t) = 1.0000 

4. Discussion 

4.1. Groundnut Production During the pre and  

Post-Liberalization Periods 

During the post-liberalization period, there was a 

significant increase in the annual average production than 

during the pre-liberalization period. This increase might be 

attributed to other factors of production such as seed quality, 

market price, increase in fertilizer application and area under 

cultivation. Despite this variation and increase in production, 

changing ecological conditions such as rainfall, temperatures, 

pests and diseases may have affected optimum yield [23], 

[20]. For instance during the 15-year period, the area under 

cultivation increased by over 17%. This increase brought 

with it an increase in the quantity of seeds planted; hence 

groundnut yield follows the trend of cultivated area. 

4.2. Meteorological Conditions and Groundnut Production 

The variability in Senegal’s ecological zones has an impact 

on the climate system throughout most of the year. These 

ecological zones provide for variability in ecological factors 

including temperature and rainfall variability, soil 

degradation, pests, and disease. These variations such as 

decrease in mean monthly rainfall and increase in average 

monthly temperatures are consequential for crop growth and 

yield [24, 20]. 

For instance, in Senegal the rainy season is between June 

and September, typically providing just sufficient water for 

crops and livestock [25]. Therefore, significant variations 

usually visualized as a reduction of the areas receiving 

adequate rainfall for viable agricultural livelihoods, may have 

retroacted on crop production throughout the 15-year period. 

This is because, rainfall variability such as duration of the 

rainy season, number of rainy days and amount of rainfall 

during each precipitation event, affect crops such as 

groundnuts, cassava and maize yields [20]. 

Typically, groundnuts require between 500 mm and 700 

mm of rain in order to achieve good yields. It is therefore 

obvious that rainfall variability during the growing season, 

will greatly affect food crop planting regimes [26, 27, 20]. 

According to [23, 24], these variations also affect rates of soil 

erosion and moisture which are prerequisites for staple food 

crops such as groundnuts, wheat, rice, millet, sorghum, and 

maize yields. In addition, ground and soil water fluxes are 

altered as a result of rainfall variability with a consequence 

for the cropping cycle [28, 29, 23]. 

Since 2000, average annual temperatures have increased 

by almost 0.9°C across much of Senegal [30, 11]. Such 

transitions to warmer climates may limit crop growth and 

yields as a result of drought effects. As such, regional 

warming due to very high average air temperatures, often 

exacerbate the impact of water shortages [31]. 

4.3. Market Liberalization and Groundnut Marketing 

Marketing is done through official channels, where 

minimum prices are set by the CNIA and to local groundnut 

oil-producing companies. Other farmers sell their produce to 

licensed exporters and in the informal sector where prices are 

determined through weekly spot market forces. The market 

in the informal sector is open all year round and smallholder 

farmers can sell at higher or lower prices [6]. These buyers 

include anyone who is willing to buy including small-scale 

crushing plants and exporters. Therefore, given the 

importance of groundnut production in Senegal, producer 

price levels and trends have serious implications for 

household food security.  

Official groundnut producer prices are relatively more 

stable in the post-liberalization period with relatively higher 

post-liberalization prices. This price disparity suggests a 

significant welfare gains for groundnut producers during this 

period. According to [22], market liberalization can achieve 

enhanced welfare only by enabling farmers to sell their 

produce at the highest price in a stable and predictable 

market. Therefore, by resulting in more stable and relatively 

higher prices, the liberalization of groundnut market in 

Senegal is beneficial to farmers. This is because price 

stability affects the allocation of farmers’ limited resources 

and behaviour. It also increases farmer confidence in the 

market and food security [32]. By selling at favourable 

prices, farmers acquire more income while keeping sufficient 

groundnut stocks for seed and consumption purposes. 

Moreso, farmers can invest in other inputs for the upcoming 

growing season while strengthening their purchasing power 

for other daily foodstuff.  

According to [27], since 2012, foreign buyers’ especially 

the Chinese, have been offering smallholder farmers prices 

up to 30% higher than the CNIA. This higher demand 

which overweighs supply has seen a rise in market prices 

bringing with it an increase in the number of groundnut 

stocking centers [27, 33, 34]. These new buyers provide 

producers with more market options for selling their nuts 
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and a competitive price advantage. Hence, market 

liberalization has redistributed revenue transfers in favour 

of producers. This implies that market reforms have 

reversed the long-standing discrimination of groundnut 

farmers [15].  

4.4. Market Liberalization and Groundnut Trade 

The quantity of groundnuts produced during the pre-

liberalization period (2000-2009), was a major force behind 

groundnut market liberalization in Senegal. In this regard, 

Decree No. 2010-15 of 13
th
 January 2010 allowed the exports 

of all groundnuts except seeds. The decree further paved way 

for a Memorandum of Understanding (MOU) to be signed 

between Senegal and China, thus authorizing Chinese traders 

to purchase groundnuts for export purposes. Groundnut 

exports from Senegal have preferential access to the Chinese 

market since no taxes are required which has resulted into 

large quantities of groundnut exports towards China.  

This has made it difficult for local processing mills to 

acquire raw materials for oil production. Furthermore, it has 

caused a distortion regarding domestic producer prices, since 

unprocessed groundnut exports are duty-free, whereas 

groundnut oil exports are not.  

4.5. Market Liberalization and Groundnut Processing 

Official groundnut producer prices are relatively more 

stable and higher in the post than in the pre-liberalization 

period. Therefore, market liberalization has been less 

beneficial to local groundnut oil-producing industries which 

use locally produced groundnuts as raw materials. Market 

liberalization policies have also affected the profitability of 

processing activities and revenue transfers between 

production and processing sectors. 

In Senegal, market liberalization has increased prices 

and hence the cost of raw materials for processing 

industries. Foreign groundnut exporters, purchase large 

groundnut quantities from smallholder farmers resulting to 

local price hikes. These price hikes, make it extremely 

difficult for local millers to satisfy their demand for raw 

materials. These new dynamics have caused local 

processing industries to operate at a minimum level due to 

the shortage of raw materials. For instance, groundnut oil-

processing industries only collected 7.06% of target 

groundnut quantity in 2015/2016. 

Many groundnut oil-processing industries such as 

Nouvelle Valorisation d'Arachide du Senegal (NOVASEN) 

have ceased production and laid-off staff. NOVASEN for 

instance shutdown in June 2013, because it could only 

acquire 30% of the groundnuts it needed to operate at an 

optimal capacity [35]. Furthermore, market liberalization 

impacts in Senegal are related to the profitability and 

competitiveness of groundnut processing activities. 

5. Conclusion 

This study examined the market liberalization in Senegal 

and how it influences the groundnut sector especially farmers 

and processing industries. The study also compared the 

performance of the groundnut sector during the pre and post-

liberalization periods, in terms of production, marketing, and 

trade. It showed that market liberalization has various effects 

on the different players of the groundnut sector. On one hand, 

the results show that liberalization has been good for farmers 

on at least three different levels: providing more choice of 

buyers, delivering prompt cash payments, and providing 

relatively high producer prices. On the other hand, market 

liberalization has had devastating consequences for local 

processing mills: due to the entry of new buyers who make 

better offers to farmers, local millers are having trouble 

procuring the groundnut quantities they need to operate at an 

optimum capacity.  

The distributional effects of market liberalization should 

also be considered, as this will directly distribute revenues 

into groundnut-producing rural areas. Besides, groundnut 

exports have a huge impact on the terms of trade in a 

country like Senegal where imports are much higher than 

exports.  
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